Effects of low extracellular sodium concentration on reperfusion induced arrhythmias: changes in the myocardial sodium, potassium and calcium contents in isolated guinea pig hearts.
Isolated guinea pig hearts subjected to global ischaemia were used to investigate whether low extracellular Na+ exerts an anti-arrhythmic action against reperfusion arrhythmias, and the effects of extracellular Na+ manipulation upon myocardial ion contents (Na+, K+ and Ca2+) during ischaemia and reperfusion were studied. Using an optimal concentration of 144 mmol.litre-1 of extracellular Na+, hearts were subjected to 10, 20, 25, 30 or 40 min of global ischaemia followed by 25 min reperfusion. A bell shaped curve was obtained such that with increasing durations of ischaemia from 20 to 30 min there was an increasing incidence of reperfusion arrhythmias. Beyond this optimum (at which 100% exhibited reperfusion induced ventricular fibrillation and tachycardia) there was a decline in the susceptibility of the hearts to arrhythmias. Low extracellular Na+ was given 5 min prior to the global ischaemia and maintained during reperfusion. With extracellular Na+ of 24, 54, 84 and 114 mmol.litre-1, reperfusion induced ventricular fibrillation and tachycardia were reduced from their control incidence of 91% and 100% to 8% (p less than 0.001) and 17% (p less than 0.001), 17% (p less than 0.01) and 17% (p less than 0.001), 41% (p less than 0.05) and 50% (p less than 0.05), and 91% and 91%, respectively. Both ischaemia induced Na+ gain and K+ loss were inhibited by low extracellular Na+ (24 mmol.litre-1). During reperfusion, myocardial Na+ was further increased in the control group and this value was lower in the low extracellular Na+ group. In control hearts, myocardial K+ was suddenly increased during the first 5 min of reperfusion, then continuously decreased until the end of reperfusion.(ABSTRACT TRUNCATED AT 250 WORDS)